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The Use of Computer-based Experimental Microworlds in IS Research
Kishore Sengupta, Naval Postgraduate School, Monterey, CA 93943; kishore@nps.navy.mil
Abstract
There is a strong tradition in IS research of laboratory-
based experimental studies.  The attractiveness of
laboratory environments is often due to the fact that they
provide the researcher with a degree of control over the
core and contextual elements of a study that is generally
not available in a field setting.  However, the increased
control is frequently accompanied by a loss of realism and
richness that are characteristic of naturalistic settings in
which decision makers operate. This constrains the
researcher's ability to devise complex, multi-period
experiments that mimic real-life settings.
Over the past decade, advances in computer-based
experimental microworlds have significantly enhanced
the feasibility of replicating complex environments in
laboratory settings.  An experimental microworld
simulates a particular domain of interest, typically
through a set of mathematical model(s).  Subjects interact
with these microworlds in specific experimental
situations.  Thus, by using microworlds, a researcher is
able to create realistic settings of complex, dynamic
environments, while at the same time retaining control
over the study.  As a result, microworlds have gained
increasing acceptance as a tool for conducting laboratory-
based research.
This tutorial will provide an overview of the core
issues underlying the development and use of computer-
based microworlds in IS research.  It will also discuss the
pragmatics of publishing research that employs
microworlds.  The material covered in the tutorial will be
illustrated through the example of a microworld that has
been extensively employed by the presenter in his
research.
Introduction
Laboratory settings are often chosen by researchers for
studies because they offer a degree of control over the
variables and context of the experiment that is extremely
difficult to attain in field settings.  However, the increased
control is frequently accompanied by a loss of the realism
and richness that are characteristic of naturalistic settings
in which decision makers operate.  In real-life settings,
much of the complexity and dynamism in tasks is a result
of the flow of information, action and outcomes over
multiple periods during the performance of the task.  The
prior determination and preprogramming of all these
stimuli is extremely difficult to accomplish in a laboratory
setting.  As a result, tasks that are employed in laboratory
settings often have a stripped-down feel that not only
detracts from the realism of the task, but also constrains
the researcher's ability generalize the results of the study
to real-life settings.
A promising development in this context has been the
coming-of-age of computer-based experimental
microworlds as a tool for use in laboratory settings. .  A
microworld can be thought of as being analogous to a
“flight-simulator” in that a subject can interact with it,
receive feedback, adjust his/her course of action, etc.,
over multiple periods.  In a typical laboratory study,
subjects work in a particular domain by interacting with a
microworld that incorporates that domain.  Through the
use of mathematical models, experimental microworlds
incorporate the details as well as the subtleties and
nuances of the domain of interest.  An example of such a
microworld is constituted by the systems dynamics model
of software project management, which has been used in a
series of studies for examining the micro-structure of
decision making by software project managers (Abdel-
Hamid and Sengupta, 1993, 1994, 1999; Sengupta and
Abdel-Hamid, 1993, 1996, 1999).
The use of microworld-based laboratory
experimentation is particularly advantageous in the study
of complex dynamic environments such as software
project management.  With the use of microworlds, “...
games involving experimental simulations can capture
some of the dynamic intertemporal aspects of tasks which
are characteristic of natural work settings but are often
absent from the pre-programmed stimuli in a controlled
laboratory experiment. It is the temporal
interdependencies between stimuli, actions and outcomes
that make a research game an ideal method” (Wood and
Bailey, 1985, p. 67).
The objective of this tutorial is twofold: (a) introduce
the concept of experimental microworlds and discuss their
utility and limitations in laboratory-based
experimentation, and, (b) provide an overview of the
process underlying the development of experimental
microworlds, and their use as research tools.  The tutorial
will also discuss the issues entailed in publishing research
that utilizes experimental microworlds.  The entire
discussion will be illustrated through examples drawn
from the software project management microworld.
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Audience for the Tutorial
Experimental microworlds are being used increasingly
widely in laboratory studies in a wide variety of domains.
As such, the topic is germane to anyone with an interest in
the use of laboratory setting for conducting research.  I
envisage that the tutorial will be of specific interest to
three interest groups:
• researchers with an active research agenda or interest
in the use of microworlds;
• researchers who are interested in decision making,
particularly in complex environments; and




• Definition of microworlds
• Utility of microworlds: the ability to simulate
complex environments in laboratory settings
• Demonstration of software project management
microworld
2. Developing and validating an experimental
microworld
• Choosing the domain, modeling technique(s),
software, user interface
• Making decisions on the fidelity, complexity and
depth of the model
• Making decisions on the structure of the player-
microworld interaction:
 Number of periods: single versus multiple period
games
 Number of players: single versus multi-person
games
 Reactiveness: reactive versus non-reactive
environments
 Validating the model
 Face validity test
 Replication of reference modes
3. Using experimental microworlds in laboratory
settings
• Framing the research question(s)
• Instantiating the settings in the microworld:
hardwiring initial settings versus transferring control
to the subject
• Framing instructions to subjects
• Refining the experimental setting
• Choosing the dependent variables: process and
outcome
4. Publishing studies that employ experimental
microworlds
• Describing and establishing the credibility of the
microworld
• Anticipating and responding to the comments and
concerns of reviewers
• Reviewing papers that describe and use experimental
microworlds
Biosketch of Presenter
The tutorial will be conducted by Kishore Sengupta, who
is an Associate Professor of Information Systems, Naval
Postgraduate School, Monterey, California.  In 1996-
1997, he was a Visiting Scholar at the Hong Kong
University of Science and Technology.   Dr. Sengupta has
been used microworlds extensively in his research on a
variety of topics, such as decision making by software
project managers, dynamic decision making in complex
environments, and decision making by geographically
distributed teams.   Dr. Sengupta has published in leading
journals on management and information systems,
including Management Science, MIS Quarterly, IEEE
Transactions on Software Engineering, IEEE
Transactions on Systems, Man, and Cybernetics, IEEE
Transactions on Engineering Management, Omega,
Decision Support Systems, Accounting, Management, and
Information Technology, and Concurrent Engineering
Research and Applications.
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